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WHAT IS CI, AT MED TSa 

\l . An apparatus for forming a thermoplastic res in foam 
comprising: 

a screw cylinder having a material supply liole arranged 
near a rear end portion of one end of the screifr cylinder and 
an injection nozzle arranged on a top end port/on of the other 
end of the screw cylinder; 

a screw, provided in said screw cylindei/, rotatably driven 
in directions of plasticization and injection, said screw 
corresponding to said screw cylinder and classified as a first 
metalization portion, a low-pressure faort ion, and second 
metalization portion in that order froijl the rear end portion 
to the top end portion; 

a gas supply hole for injecting /an inert gas, such as a 
carbon dioxide gas or a nitrogen gas haying, at least in pressure, 
a pressure equal to or greater than/ a supercritical pressure 
or for injecting an inert gas under a supercritical state, said 
gas supply hole being disposed at k position corresponding to 
the low-pressure portion of said jscrew of said screw cylinder; 
and 

drive means for driving ^feid screw in the directions of 
plasticization and injection. 



1 2. An apparatus for forming a thermoplastic resin foam as 

2 claimed in claim 1, wherein said drive means comprise an 
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electric servomotor . 
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1 A method for forming a thermoplastic resin foam comprising 

2 the steps of: 
plasticizing a thermoplastic resin material by rotatably 

driving a screw provided drivably JLn directions of 
plasticization and injection inside a s^rew cylinder, 

injecting melted resin, permeated/ by an inert gas, into 
a mold by driving said screw in the direction of injection after 
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8 having injected the inert gas such as a carbon dioxide or a 

9 nitrogen gas having, at least in pressure, a pressure egual to 

10 or greater than a supercritical pressure or the inert gas under 

11 a supercritical state into said ybcrew cylinder to allow the 
inert gas to permeate melted resin, 

wherein an electric servomotor is used as a drive means 
for driving said screw in the directions of plasticization and 
injection, 



12 
13 
14 
15 



1 
2 
3 
4 
5 
6 



4 , A method for forming a/ thermoplastic resin foam as claimed 
in claim 3, wherein after the step of plasticizing the 
thermoplastic resin mate/rial has been completed, said screw is 
prevented from retreating by applying brake to said electric 
servomotor to maintain a pressure at a supercritical pressure 
or more inside said /screw cylinder. 
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5 . A method for forming a thermoplastic resin foam as claimed 
in claim 3, wherein the step of plasticizing thyfe thermoplastic 
resin material is performed until immediately before the step 
of injecting the melted resin is initiated, 
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6. A method for forming a thermoplastic resin foam as claimed 
in claim 3, wherein even after the step /of plasticizing the 
thermoplastic resin material has been completed, said screw is 
driven at low speeds in the direction of. plasticization until 
immediately before the step of injecting the melted resin is 
initiated. 
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7 . A method for forming a thermoplastic resin foam as claimed 
in claim 3, wherein when a pressure mas dropped below a pre-set 
value inside said screw cylinder , /said screw is driven in the 
direction of plasticization so ajs to stop said screw when the 
pressure becomes equal to or greater than the pre-set value in 
order to maintain the pressure /at a supercritical pressure or 
more inside said screw cylinc 
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8 . A method for forming a thermoplastic resin foam as claimed 
in claim 3 , wherein when sa/id screw is driven in the direction 
of plasticization, driving} said screw in the opposite direction 
of plasticization is intermittently combined therewith. 
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9 . A method for forming a thermoplastic resin foam as claimed 
in claim 3, wherein during plasticization, said screw cylinder 
is provided with micro-vibration in the direction of injection. 

10. A method for forming a thermoplastic resin foam according 
to claim 3, wherein said screw corresponds yo said screw 
cylinder and is selected as a f irst ^metalizayion] portion, a 



low-pressure portion, and second metalizatiori portion in that 
order from a rear end portion to a top end poryion of said screw; 
and further comprising: 

an inert gas having, at least in pressure, a pressure equal 
to or greater than a supercritical pressure or an inert gas under 
a supercritical state is injected into apposition corresponding 
to the low-pressure portion of sai/l screw of said screw 
cylinder. 

11 . A method for forming a thermoplastic resin foam according 
to claim 4, wherein said screw corresponds to said screw 
cylinder and is selected as a ytirst (m^^ a 
low-pressure portion, and second metalization portion in that 
order from a rear end portion yo a top end portion of said screw; 
and further comprising: 

an inert gas having, at least in pressure, a pressure equal 
to or greater than a supercritical pressure or an inert gas under 
a supercritical state is injected into a position corresponding 
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to the low-pressure portion of said screw of said screw 
cylinder. / 



12. A method for forming a thermoplastic resin foam according 
to claim 5, wherein said screw corresponds to ysaid screw 
cylinder and is selected as a first metalizatioA portion , a 
low-pressure portion, and second metal iz at iorPnBrt ion in that 
order from a rear end portion to a top end portidn of said screw; 
and further comprising: / 

an inert gas having, at least in pressure, a pressure equal 
to or greater than a supercritical pressure/or an inert gas under 
a supercritical state is injected into a position corresponding 
to the low-pressure portion of saidr screw of said screw 
cylinder. / 

13. A method for forming a thermoplastic resin foam according 
to claim 6, wherein said screy corresponds to said screw 
cylinder and is selected as a first metalization portion, a 
low-pressure portion, and secc/nd metalization portion in that 
order from a rear end portion Jto a top end portion of said screw; 
and further comprising: / 

an inert gas having, at least in pressure, a pressure equal 
to or greater than a supercritical pressure or an inert gas under 
a supercritical state is' injected into a position corresponding 
to the low-pressure /portion of said screw of said screw 
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cylinder. 
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14* A method for forming a thermoplastic resin foam according 
to claim 7, wherein said screw corresponds to saicy screw 
cylinder and is selected as a first metalization pc/rtion, a 
low-pressure portion, and second metalization portion in that 
order from a rear end portion to a top end portion cyf said screw; 
and further comprising: 

an inert gas having, at least in pressure ,/a pressure equal 
to or greater than a supercritical pressure o^an inert gas under 
a supercritical state is injected into a position corresponding 
to the low-pressure portion of said jscrew of said screw 
cylinder . 
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15* A method for forming a thermoplastic resin foam according 
to claim 8, wherein said screw corresponds to said screw 
cylinder and is selected as a fifst metalization portion, a 
low-pressure portion, and second^ metalization portion in that 
order from a rear end portion to/a top end portion of said screw; 
and further comprising; 

an inert gas having, at Aeast in pressure, a pressure equal 
to or greater than a supercritical pressure or an inert gas under 
a supercritical state is injected into a position corresponding 
to the low-pressure portion of said screw of said screw 
cylinder. 



30 



| si 



Q 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



16. A method for forming a thermoplastic resin foam/according 
to claim 9, wherein said screw corresponds tp said screw 
cylinder and is selected as a first metalization portion, a 
low-pressure portion, and second metalizaticfa portion in that 
order from a rear end portion to a top end portion of said screw; 
and further comprising: 

an inert gas having, at least in pressure, a pressure equal 
to or greater than a supercritical pressure or an inert gas under 
a supercritical state is injected Znto a position corresponding 
to the low-pressure portion Af said screw of said screw 
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